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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device in which high mounting 
density can be readily attained. 
SOLUTION: A semiconductor chip 20 in which 
integrated circuits 22, 23 are formed on both 
faces of a silicon substrate 21 and a 
semiconductor chip 30 in which integrated 
circuits 32, 33 are formed on both faces of a 
silicon substrate 31 are laminated. The 
integrated circuits 22, 23, 32, 33 are 
electrically connected to each other via a 
solder bump and a metal fine wire, and are 
connected to an external circuit via a solder 
ball formed in a printed wiring board 12. 
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5r*-r S i: i: t> ^zmm^i^m^cDWjcr,m±izm 2 « 

tcBfriB#»«s^ y T^m.mt^ti±mt s- s tciit -& 

3 ] HUlB^f*:^ -y TcO^{±«^T'fc K) . 
i i: ?-!^Stt-ri.li*Jl2iBttO^«:JI«. 
*t^H>flB#^llI8S(±5V^t:^WtC«i^$<xTfc 0 , 

mzm^^titzmmizm.mmm^tLX\>^i,zb ^mkb 

$:ifr-ri. b b hizmm^mwm^comii<^m±izm2<o 
tmmmi:^-ttmi<D^tii^-yy'b. 

•y rx'^) ^ X . ^^mi^mmiomm i c?)^^*^ ■/ rt: 

±tCScf»«$-^5IS2<0^^*^«yr t , 

mrlBIg lisXX/m2 O^f^:^ •/ TSrKg^l. i: i: t 

mlB^ 1 ^ LIS 3 om«[lISSO#«fii 

mm 1 ^ Ln 3 <7)mtm^iifmmmzmmt& ^ 

a^>tc. mtsssMbrnfmizmm^tifz^mx-mmmm 

m&mmR(Dmsi.¥^f^^ yrti^mm^titzmb b t 

izmi^i^^ >y r Srfi^S-r Sf*ih«i: , trfiix ^Zb 

^mLb-t^^i^m. 

xK^^zb imwLb-ttm^m5imcD^i>i:mm:. 
[m^m7 ] mimi^d:^^Lf^3(^ammmimHzm 
smizim^iixts*). 

<r>?i.i^msmmmzm^^tifdm.i<zw&w^^ tix 
\<^hzb timib^hmim s t.t:.\m^ e i,zmm(r> 



"9. 

mimi<^m l «y rj±MiBiBMa6flLht=5v% 

mm 2 -y T{4H?fiB1i^«0^#f*c^ ■/ TCOM 

±Mizmm^tiX\>^hzbimib^&m^m5^^\,^L 
mtm7co\^-mijHzmmcoimims, 
m^m9 ] ^i^mm<7)m^±i,zwmm}&i:mx.^¥i^ 

mi^imcomm-Jomx'h x . 

i<7)m^mmjMb. 

mm 1 <7)m^^^±i>zzcom^mmt:um-thf.zif)<7) 
m 1 co^m^mm-^m i coummmmjMb . 

tinB^*««^fl6:fr<^ffi±t^ 2 <om«|llKS:?^B£-r 

m2(0^fegJK$:J^^-f -S,^20«^?^JiU:ei: , 

mmimT/m2co»wm^m^'r^c:bizi<o. n 

3®^b<^VMmmmi'ifdt:i^<7)^^-y h'*M^«lHl 
S&aBfcSiaj$ii:S^N°-y HfSHixmfc, ^mx.i>Zb^ 

im^mi 0] ^^i^mm<7)mm±lzmRmmi^ti> 
^imscom^-jrmx'h -> x . 
m 1 cr>^i>^mL(r)-'y3(om±iizmmm^im&-t?>f^ 
i(/)W^mmm^mb. 

m2cr,^^t^mm(r>-1Tcom±^zm^mmmm•hm 
2<7)mmm^m^mb. 

mm 1 <7)^^i^m^<^mm i (owmwii^imm^ti 

tzm(^mm t ^ 2 mriBis 2 com^^sim^ 

m&^tLfzm<7)mmb ^m^z^^n-^h^t^mmMmT. 
ub. imx.^zb^mkb-t&^iimu(7)mk:}j 

1 1 ] m^ms^miimiimm 1 i5Xx/m2 
cr>^i^mmcommijcom±iz±m.mi:n'^fzmzm 
mmi}<7)mm±^K\'Hzijms.m'r^jLmxh^zb ^ 

[000 1] 

i3 ck r/^i^mm(mmi3mizK-ri> , 

[0002] 

[t^coettt] u 3 ymm±iz^w^(om^t)^mm^ix 
^^tix^j:i>^mi^mii. m^cry^'f^msbizfK<~m 
[0003] m9ii. mk(^¥^fmm80(r>mmmx 

nmzii\^X. ¥aif*:f--yr8 1 *^'g^«3<J8 2\Zi.^y 
-f^N'-y H8 3±(Cll^$ix-CV^S. iTt. ico^f^!^ 
-yrs l(C?gj$Stl/i^I5IB&<omfii8 1 a {4. r^JgiNI 
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tfz. T'^^-U-F8 7(S, -^yi—V-Y 85 t — 

mzm^^tixtiK). r^:^^-y ^^$i±m8 6cr,9\-mi>z 

[00 04] ^#:^yr8 1{±. r'>^'-U-H87 
i:iftLX. mm88±izm^^iXt:WML^-iiS'-ycr,J-<y 
H 9 1 WgiglStil. ^ i: (3 J; 0 s i'hgPlH]S&(c«ig?$n# 
^^t^-oX\'^i>. 

[0005] OT. ic7)|g®^^i|£^#:^a8 0<7)« 

«8 8^coi^i^s2:ijiajt- i.. t-T. mmm^^m 

*ilB8 02:, S:K8 8±<^^$itS'<.#tiSt3llM 

■r-i., ^ix. ^cr>mm^m^imm.8ot3j:x/m 
masirvyu-^i^zmxtxtm-r^o ::cr,t^<^m 

mWJ&lii. 31^2 1 5~2 6 0°Cf -etT, 

8 8l>zm^^tltzJ-^'y K9 litC^-J^M^S^tlTV-'l.^ 

[0006] 

[^HB3!)^8?^LJ:afc-r-g.ilffi] j£^, #«^«II<D/Jn 

A, LS irn-lrXft|&tcfei^TJii-r*-r<oeSiHB-fb&« 
it^^i, ^4{±0. 2 5>umCOyt^-yi|S^7)LS I^iiJl 

•9, 2 0 00^Sl{=tiV^T{i0. 1 3x£mW-?:J'-V 

mcohco^m^^zb^K smt^iix^^^h. 

[0007]*/::. >'N->y^^->''»®t:fev^'Ct>|niaiK, 

i^'<OJSagP*»^> tr :^$rBX 0 atJ-T^'N'-y xj^«/i)>^> , 
^y^-i^'^ffiT&^/beySrlXOai-rBGA (ball grid ar 
ray ) <0 i d ^ 2<R7Ct VSE^iKi: . 

L*>t. ^N--y^— i/'^cov-^Ti.. L s I ismm-fbA^Jltf 

[ 0 0 0 8 ] m\mmmmi}mM^zn(>tih^ 

[00 09] 

iz. :^%mco^iimmcomicommii. ¥^wmm<^ 
-'ij<7)m±i,zm 1 (r>wmm^i^^^ 1 1 1 tcMiE^ 
w.mL<nm)j<m±.'i,z'm 2 co^niissrW-^-s^*^ 

[0010] ±iB^ft^g{4. mi^m^i-yr^m 



kmM,mzimts,fzih<7)m^i}im^^tLfzm^^ 
t , fluien 1 *3 iofm 2 (TiWM^^i^v^^sumzwm' 
^fzMz. miWMtm^mzmm^tifz^mx'msm 
mms.<r>mm^i^^ v y-bmrn. $ Ktzmco^nmi-iz 

[0011] ^w^m^ii^mii. ^wmmw® 
<r)2m<r)mm^^mm-i>:itifix'^hfz)!b. 
[0012] ±fz. ;icr)iio^j:^miii^m.^nmth^ 
BfrK#^f*f- y r{4 Btrieidisa^ taji $ ax v ^ 

[ 0 0 1 3 ] ±.m^wmm.^im'ti>mz{i. 
ismm.<r>^wi-^y y^z^ti^tim^^tifzmi^^k 

[0014] ^■^j:h*>. 1«jRo¥^«s^>yr±tc?gfi£$ 

m!Li,mmmLi.zmw^mvtzmm 
m)^mmm.^zm^^tif:iws^i.zim^ ixh:itiz 

100 15] tfz. :$^^m<^^i^m<7)m2(r)mm 

it. ( I ) W#:»^c0-:^<7)a_htcsg 1 

*-ri> 1 1 1 i>zmM^mi*^mL<7)m^(^m±izm 2 <dm 
ams&srw-rsm 1 -y r t , (id fsam 1 

(D^mi^i- -y rilcmSSit^cIS 2 -y TT'J) 

o T , ^i^mL(7)mmm 1 cr>^^mi^^ -y r 1^*^161-^5 

«R<^fnsm 3 commmmtim^^ titzmcomm±iztm 
mi^-t^m2<D^mi^^yy°t. (uDmismin 

J; t/H 2 co^iia^ «y TSriffi-f -1. i: i: t milEm 1 =3r 
V^blg3<7>^llI«S<?)#f|ffii:m5vWtcS?igg-ri.^46<^ 
iEi^*<J^Bfe$ix/::iei^S«t , (IV ) mm 1 '5:1.^ LIS 
30^[IlS&S:^'|.g|5[lIS&t«i^-r5^4^)tc. Miaiani: 

mmi,zmm^KtiimTimmimm.<^msi^^ii' 
If ggffii^i: . ( V ) miwmmR(r>mi^i^^ -v t*< 

[0016] ^^h-h. :^wMcr>^mi*mm<^m2<7)m 
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[00 17] ^tz. Z(r,^d^j:^i^m^:mm-t^m 

[ 0 0 1 8 ] *fo, ±M^i^mmii^m-ttmzii, 

mm 1 =5rv^ tig 3 ^7)^|llSS;&i^v^^^«^Wt^iBgS 

ti. Ml em 1 ^ LIB 3 (^mrnniKi^ a •h<7)--m(^ms. 
M^cD^mmmmmfRizm^^tu-zsmzmimn^ 

[ 0 0 1 9 ] § ±m^mtmm^z)i\,^x . itrieii 

[0020] *^Bgtc J: 6^^mi^mw<^mmifmff)m i 
«s^ai7)isiit:^-c«. -oX. ( A ) ^f^j»a^c7)-:^io 
t. (B) zcomi cr>^m^±izz<r)^mm^m 

mt. ( C ) BUfB¥^*««R<^flfe*60ffi±(=m2c7)^ 

IIlS§Sr?g^-r-2.|g2cO|lIIS?g^Si:. (D)C:cOS2 

cr>Mnm^±.^z z <r>mmm^ ^um-ti> fz>h<m, 2 <r)% 

Ii3j:t/m2m^*|^-rs^:i:{cj:0. i'l^EIB 

[0021] *iiHj<o¥^ils<^«IJi:fil£ 

z<n^wmiMzm^'^ixhmm(msi^ knyY<m 

\.z'n-oX\^h. z<r>tzisb^ ^20lllgSX^*>'^$ii.S^ 

<r>x. ^i<7ym».'m^^mixi)-^t^'^hztti^x^^, % 
oT. '^'}aymm.<m^±.i,zmms&imi.h^mw 

[ 0 0 2 2 ] i/c, *^BJl; J; S^#:^a<7)igit:5-S 

h^wmmcomrnnrnxh -^x. ( a ) m 1 

W&<D-:fi<7m±.><zwm^t:m^-th^ l <0*«lH]iiS 

jgfisxsi: . ( b ) ^ 2 <r>^mwmsL<n-:fj<r)m±.izm: 
nm,^i^m-tm2(r)mmwki^miMb > ( c > tir 



^^tvtzm<nmh ^K\^z^y)^iy^hmms&iiM 

t^mthzh^^WLt-^h. 

[0023] z<DW,2mm<n'mtmzixi,i. %m<^i^ 0 
tiym^izimmm^m^L. zrLhmiiij:x/m2 
coi^v^ymi^mHzM*)^iy't?>ztiziy}imi^ 
mm.ti^mm^ti^<ox\ i^v^ ymmcomm^izmmm 
mimth^imm^^mzmm-^ z t t^x^ ^ , 

[0024] =5r*5. m2mmizx n^amm^w^ 
h w^z\,i. msiwrnmummim 1 fc ct txis 2 
mwm&(nmtm)j<^m±.^z±mm'S:'fr'^ tzmzmm 
:fi-oisi3i±srsv ^zmm&m^^Tmx'h ^ t t, i v ^. 

[0025] 

<ii 1 mmrnmy t-t. ^%m<Dm 1 nifejg^tc ^^^^ 
mi^m<Dimi:mm-t^ , 0 1 tc*^ 1 j; 

i^ma. ¥^f^^<yT2 0. 3 0. JSil/^ix^^^ 
•I.^N°-y^^-i^l li:mt^. :^tmm^zj::^^m 

^«c^«yr2 Ot5j:l^3 0$-«Ji-ri,C: i: 

[0 0 26] ^f*:^'yr2 0{i. •>VnymL2lcr) 

-'■jT<om±izmmMm2 2 sr. -5-<^^±(-^iii«&2 

3Sr, ^tl^'timtX\>-^^. S2{C^#f*c^>yr2 0<0 
«iEBrMll& . II 3 tc^^ft^ >y r 2 0 1 OA:^[6l>&> 
'o^^:ia(a) . tiXX/T^jyhWmm^l 2mi}-hM. 
tzMih) i:^ ^tl^n^-r, ^ts. 01, m2tpX 
{i, llnBiOei^'fbcO?^*^), #^f*:f->yr2 0. 3 0(C 
?K^§it/>:ASIlI«&2 2 . 2 3, 3 2t><J:tX3 3c7)#« 
(v^"■yi^A;-J^3yjg) coH^^Sr 

[002 7] v''JnV«M2 lO— :^r«0W2 1 a m 
Ts ««Lhffi2 1 ai:^S ) ±tC{i. ^[alffi2 2*»' 
?^fig$*l.-CV^S, Cl<^^I5IS2 2c7)(f*g|Jfc{4. Z<7) 

mT, ztii mmmmj t^^h, z<7^m&m.^<om 
fflt. mmm^2 2t:nsii^m^mzmm-^r^ib(ow. 

f^<7)/^ -y H 2 4 U 3 2 1 Oi'l^iOrtlilcM 

^T^^stiTv^s. c:<o#>'N--y K2 4{i, ^mmm2 

atrii-LX. ^^f*c^-yr3 O^^Jg«$^^fv:v^••y H3 5 
^tX\'-^h) . 

[00 2 8] ^f*cf->yr2 0O. ^«s^-yT3 0i: 
M\^-t^m<Dm2 1 b (UAT. a^TS52 1 hbWt 
«.) ±l:«. mSIll»2 3A*J^«$<X-CV^S. Z<0^ 

mf&2 3i>^m&2 2tmmiz^ f^^izmimmtfi 
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•oxm^^fix^^h . ^n^.w/N-^/ H2 5(i. ^m^^y 

[0 0 2 9] ^«E^«yr3 0t. ^f<s^«yr2 0i: 

nm^z^ >^^)aywsi3i<r>mm><z$mm^3 2. 33 

0O^®«s^>yT20i«*>/5>^^S (a) , tJj:i;f7-y 

yhEiaa^i 2»-/^^fc0 (b) sr^-r. s^yny 

»K3 I(^^f*^-y7°2 0flli0®3 1 a (OT. fflS 
±ffl3 1 ai:«rrs ) itCtS^OKS 2*<J^BK$iXT 
04 (a) IC^^ioC. ^llI8&3 2<7)4'Jfca{ 

m^zi±$mmm 2 fctg^$ixfcissciovN°'y f 3 4 a>\ 

Jtiol:. #>'N'>y h-3 4{±. ^fflvNV:r2 9Sr:n-LT, 
^^«:^-yr2 0O*rrB2 1 b±t3®^$fufclMI 
|I!JS2 3(7)>'^-y H 2 5lC. -eixmfS^SilT . 
[0 0 30] ^|lIK3 2tC{i. >'N--yK34^]R 

DHt^eat^'N' y H3 5*JmSixTI.^^. #^>°-y K3 

■yr2 0«0*KJiffi2 1 a.^zm&^iXtzW^m^2 2<D 

WEISS 3 2 ^r^'hSStCjfiglt- ^^ctf)i^1S0:i7)yN-.y H 3 6*>' 
miSL^ixXy^-^h . «->'^>y K3 6{i, :^JRSffliK3 8S::frL 
•C^N' y^-vl ltf07-y>'ME^»Kl 2±MzmL^iX 

[003 1] i^'JnyS^S l<07-U>hiEiaS«l 2 
{I!l«01ii3 1 b (IJIT. SfiTFWS 1 bi:«rf-^ ) ±.\iZ 

mm[iii»3 3*ijg^$ixTv^i). 04 (b) {c^-r 
M^m.m<nmmz. ^<7)W»m^3 3^^\-mzmmth 

■y H 3 7{i^ffl^N'>r 3 9^-frLXTVy hmMMM 1 
2±c^:g.yN-'y H 1 3t. -ei^-fixSiEStLTl^S. 
10032} ^-^y^—i^l Hi. ^^f^'f-'yy20, 3 
OSr^gf i.:^v:^6<^ry>'Mei||S«^l 2i:. ClcOTU 
yhlEi^^l 2<0rtffi (r7X^«y^fif±«l 6T'J=t 
±tJ^^S^tfc1S^iOA-y H 1 3 , 1 

Ab.Tvy hK>ia«« 1 1 <mm ( i*iwcoR*tffl!i<?) 
ffi) ±izmm^titz^m^^~)vi5t. ^f*^^^2 

0. 3 0^9imthfzlsbCDy'y^i-y:}'m±ttl 6 

mtt. r^jy hmmmi 2<7)ifm±izii. mL<^^-i 

•y K 1 3tK ^<7)r 'J y hEJSSMl 2<7)*rm(7)\^miZ 

M.^xm^$tix\^h. tfz. TuyhMmms.! 2± 

t:{4, It^cOVN-^y H 1 43&i>'^••y b' 1 3 (^JlHSrJX O IBtf 
i:-5lcj^Jie$iiTV^S, M^t^J: olz. ^n-y K 1 3 
{4. #Ba>'N'>'r3 9S::n-L'C. ^^^yr30<7)mi 



TB3 1 bl;?g^§il/c:«->'N°>y H 3 7iZ. ^tl-^ivmm 
^tlX\,^^, ist. -'N'-y H14tCOV^Ttfl?racOJ:d 

(C, ^«s:^.yr3 0<0*MJiM3 1 a±i;j^«$n/i 

^N->yb'36i:. ^mmm3 8^irLxim^tix\^^. 
[ 0 0 3 3 ] r u y hi2ii8a«c 1 2(Dnm±izii. 

mi") timm^tix^^^. cifi'^^^Ba*:-;!-! sar 
0 y hwimmR 1 2 i^tcj^figSixJt^KrtiEia ( 0^ 

■r) t:J:0. T'J>'MB«SlS«?l 2<7)#ys-.y HI 3. 1 

4i:«M§ixrv^i,, t^oT. #^#:^ y7°2 0. 3 
0(C?^^$ix/i*«llIS&2 2, 2 3. 3 2, i3j;l/f3 3 

[0 0 34] -etT. ^f*:^>yr2 0. 3 0i5Xl/y 

vyhwmmLi2<D^i^^yr2o, 3 0*ws 
i<or9;:^f-y^'Jtjh«i eicio. ^f^^^^ yr 

20. 3 0fcJ;tXBS^»Kl 20^>'N--y HI 3. 14 

ii. m^mm*^(i>^m^tLX\^:h. -t^i^-h. z<7)j-i'y 
y-'ji 114. mMcoBGAJ^'y-ir^i^tmmm^m 
m^Lxti*). yvy hwrnmrni 2±tc^#^-y 
r2o. 3 0i}mm^iifzmMt^'>x\'^^. 

[0035]c:c7)J:ot:. ^HSfiJ^ffico^fiisJiaT' 
(4, j^U 3>'a«t2 1.31 <0Mm±fc^llIS&2 2 . 

23. 32. iiiX/3 3tlimm.^tlX\^h. t^oT, |SI 

1.31 c7)WMtC^IlIi?&2 2 . 23. 32. t3 J:t>'3 
3 S:?^jS-r S C i: ««?W^sfoi^ 'J 3 VS: flffl-f 

Tt^flc^'yrSrfSJSt-Sifcj&st^t&O'C. fftSSgT-' 

[0036] iit, <IiX/bi^l»nv»K2 1 . 3 1<?)W 
WC?&)S$*I.^^1II»2 2 . 2 3. 3 2, iii.T/33 
ii.±mmm2S, 3 8^^Ba>'N'>'r2 9, 3 9$r^L 
Xm^^zW^^ixXK^h . -et-C. ^llIS&3 2i3j:tX 
BBA^ry^MSISS^Kl 2<7)#y^•./ HI 3, 14 tit 

tmkzwm^tix^^h . cntcio. =s-#^iiis&2 2. 

2 3tcjg^§fL^c«i^^cofi#ffiia;R*<«i^§ti-i,, 

[ 0 0 3 7 ] tf^. y rjy*K«OMa{w*«lSIK*^'J^ 
fig$ix;tiii^i*:^-yr2 0. 3 o^rry^HisyMi 
2 ±CS[Ji-tS vl i: J: 0 , S^?gaSr § ^ \iz^±.^^ 
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[ 0 0 3 8 ] . ±ieco i 0 ^j:^w.mm.<^mkim. 

v^i, (05 (a) ) . v-'J^ySlgei 
S«:fflV^T. ^IlIII6 2^?^J«-r-2. (05 (b) ) , 

[ 0 0 3 9 ] ai:tc. ;^-Bt:llIBI*«J^f£:&iXfc>-U 3 >-» 
«r6 1 S:R!K$-li:. ®6 1 ai7)^{itfo®6 1 bSr^ffl 
wet (US (c) ) , C:cOM6 1b±tCt,jlScOLS 

nmi^i^i Oi^niffie s^jgfig-ri, (05 

(d) ). zcDXdi^z. i^v^ymRe i(7)mm±i>zM 

WI1ISI6 2, 63i:m^Ltz1Mz. S«IhIS§6 3±<7)P 
VJliiOx.y^yi/$rtT-5T. ^K^r-f >'J?'^N°>y KSB^iO 
^gBftSr^ta (US (e) ) . -i-tt. 05 (f) 

H0fc^-r i a ic, wmm^commm^izA i mfiitzj: 
-ssigcovN'-y h'6 s^mm^iit. z^v^ym&e i<r> 
me 1 a.±.i.zm^^t\.tzimm^e 2t.z^Lxi>nm 

t.Z. PVMc7)X>yf-y;/?rtTV\ aiS:i^^N"-y h'6 4$:SI 
iii^-ii-S. dcTJi^KLT, ^fi|cf--yr2 0, 3 0*< 

[0 04 0] iJiCK, ^«:^ yr3 0<^«tLh®3 1 a 

ffl!lJ:^^«s^-yr 2 0<7imrm2 1 a(i^j^|*i$-li:l> 
J: d t . ^I^f^:^ >y r 3 0±fc^«s^ -y T 2 0 
-r-S. tr, lSiB!§ix-&^##^N*>y H 2 5 t#yN->y H 
3 4 i: S: U 7^-:fr^^S•fflv^T¥Ba>'^Vr 2 9 J; 0^ 
BaWt-r^. -etT. ¥^f4:f- yT2 0cO^[lIS§2 2 
\° >y H 2 4 i: -y T 3 0 <r)$mmk 3 2 cO# 

>'N--yH35fcSr, :^Millll2 8^fflV^T'?-iX'filT7-Y-\r 

[ 0 0 4 1 ] <^:tC. ^f*:^ ■yr2 0 ^aHL^^^^f*: 
^>yT3 0Srr';yhia^«ll2±tC«iaL. ^1^^* 
^«yr 3 0<^mmm 3cO#>'^•>y H 3 7 
^#^^N->y H 1 3 t S: U 7n- • ^I^BaWtttc i Oig^-f" 
I.O -eLT. maiIIK3 2cO#vs-.y K3 6i:S^$tlS 
b- 1 4 i: $-^SiBeitft3 StcJ: 0 V'f • .ify 

i,zii^mmM±.-ti>. 

[0042] CIO J: o t;. *ll*e^®«0S8JS:fir&t=tiv^ 



Mz^^m^^'^fo t^izi,. ^i,zm^^tirzMmm^ 

^\<mm±.\,z^^\.zmnm^^m^'th z t ti^x'^ h . 
[0043] <^2mmm>'^2mmm<7)^^m. 

mii. ^w^vr2o, 3 0$:. ^(r>ii{m±.\,zfmm 

*fs^'yrSrJg«-rs^i:S:#Si:L. ffiOgPtft-SrSIl H 
ifi?^®i:|3I-i:-ri.« 

[0044] 06li. m2||Jg?^®t:J;4^#*^a(c 
fflv^/i>^t^4^«c^«yrc7)*g|8nE0T'S>S. i^Uay* 
«7 lcO-:^iOB±tc{i. mWI38S7 2*i?^fi^§^x-CV^ 

t/c. s^'j3ya^7 3io-:^rc7)ffl±(ct. 

K7 4*iJg^Six-CV>§, J:il^i^yrjy^^7 1 i:>' 
y3y»K73<?)*«III!f&72. 7 Aim^^^tlX^^^j: 

\.^mn±'tK\^z^*)^hMhzt(,zj:y) . i^v^ym 
mcomm±iz^m^i:mt&^^mi^i- -y r 7 o 

$ixTV>i., *m2||St?^JB-C(4. II1||J6?^<B<0^ 
*^yr2 0. 30<r>itiy*)tzZ(7)Xo^^mfiii-yy° 
7 03&«fflV'"?>tl.TV^.5., 

[ 0 0 4 5 ] 07(4. *^HJ<0^2*M»®t:<J: 

mmx'h^. ar. :^mtmm<7)^i!^^-yr7 ocom 
m)jm^wmt& , m 1 iisfi»ffi{4. mco=^o^y& 
mm\'^x. ^<7)mmizmmmm^m^-r?>i><r>TS)^ 
iiK :^2mtmmii. 2^xcr>i^v^ymit:m\^x^f^ 

[0046] t-r. 07 (a) i,z^-t=^v^ymL7 1 
er>mmmm^tit:m7 1 a±ic. iis<^Ls issstxs 

^fflV^Tm«lHlSS7 2 2:?K«-r.|. (07 (b) ) , iJ: 
tc:. ^(7)i^U3y*K7 l<7)^«|IJK7 2*i?^fig§tL-C 
V^!SrV>ffi7 1 b 5rA'-y ^'^J^^^ y H^tS C: i: J: 0 . 
Urjy»K7 lcOiP$2r/h$<-tl.. ^tt, Zco^'^y 
:?7"9-f yFSti^H7 1 b±tC^3I^Sr^T3 (07 
(c) ) . 

[00471 i^VaymR7 lb. Z<7)i^V^ymL7 
1 i: |Sl«(c-?-0>t»±l=m«lHlSS 7 4 >- U 

:3ymL7 3t^. ^tLt^cDW»m^7 2, 74t<m^ 

^titzm^^ti^ix^mizfUif. ^mmi}^^j:^tifzmm 
±S:ii«»iE«-r*. z<^xoizLx. i^'}^ymi<m 
m±.i,z$mmwi^mth^w^-/y7 o^%hzti/( 

[00481 WT. ±£<0J: d li!Si$nyt:^f>|c^ y 

r 7 0 n±cr>mwTm.'^y"7x^ -y ^?t*±*f j: -seaii 
n±JM, ii3;^-i/r^)yv^mmw^cr>^-nmt. m 

[00491 iiOJ: 0 fc. *l€6fi»®<^W«^a«Oi8 



I 
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[0050] <ti^3mmm>^3m0m^zx^^ 

^(nKnmcnmi.^z^^y'Tt^^^-th 
m:9vmzwc6:ithfzib<7y\L-vxr]^'yf (m^) 
^wmrt^^t ^mkt L. mm^^m i mmmt 

[00 5 1] •t^j:ij-h. ^sm^miiZXh^wmw. 

{4, >'t>yir-j;i 1 • t^Wi-^/TAO, 5 0 i; Srd 

mn^^ •/ r 5 0 (icoffi±tc{4 , ^ 1 mmm.<r>^wi- 

•/r2 0i:|SISIlC. ^|1ISS4 2 (m3<^^IlIS&) 

m^^fix^^h> ^<^wmnA2\,z\,i. nutmmf^ 

izmm-fhtiisbcrymL'^f'^'y H4 Bti^Wi^lxXii'O . 
^J-^-y F4 5<4*ffl>'s;yr4 9 5::ft-LT^#:^'y T 5 
0<JDn.y H5 4l:-eft'?'ilgf«g$ix-CV^S. 

[ 0 0 5 2 ] v-y 3 y««4 1 cr>Knm(m±iz\i. z. 
(Tii^^j^yw^A ico{j{^^s±tc^?Jt-5-cb-h:^r 

rW'-y:/4 3{4, 0. 3 — 0. 5 mm(?DJ?$ $:*-r-S>a! 

±izmm-ri>ztizxy)^{^i-'yy'4o, 50*»<b^ 

[00 53] ij^*^-yr5 0 (Hi CO^f*cf-.yr) 
{i. X 3 5 1 ( SI 1 <r^^tmm. ) <OPIH±tC 
mailIK52. 5 3 (mi±jJ:yfm2<0^IllS&) 
m^tlX\i-^i>. i^V^ymL5 1<7)^mil^i•'yT4 0i: 

Mf^-thm±izm^^titzmm^m5 2ut. mm^D^-^ 

>y H 5 4*3 J:t/^1SgtOy\°-y h' 5 6*»'J^^§ft-C V^S . M 
Mcoidl:. c:«?Dyt.7K5 4{i:. >'N'yT4 9*tfrL-C-'N* 
•yV45bmm.^tl^::tizX'0. ^f^c^yr4 Oc^) 
^|5ISS4 2i:«^§itTV^S, tT^C, m«[lIS&5 2$r 

f\-^mmizmim- h tdstxn) -y h 5 e (4 , '^wm. 5 s 

S-tfr LTr U y MEtSlSffi 1 2±<0-'N--y H 1 4 

ixX\^h, 

[00 54] ^^«sa«^5 lorUVMiHISKl 2(81 
<OBD±tCJ^«$n^^IlIS85 3tC{4. 4^<OyN'-yH5 

lifim^-^iXXii 0 > #>'N° y K 5 7{±. i|iBB>'N'>'r 5 9 

^:n-tTru>MSiis«i 2<o#>N->y HI sic-e^h.-? 

[0055] rU :^HBai8««l 2±l:{4. SI»OyN->y 

H 1 3*5 j:t^MS:<o>'N*y H 1 4mm^fix^^h. tm. 



0 fc. #>'l-y K 1 3tC{4^Ba>'N'>r 5 9 5::n-LT¥ 
^5f*c^./r 5 0(C?g^$n:tl^llI885 3<r>f^'y H 5 7 

^N-'y H i4i<z\t±mfim5 8iirLx^mi¥^^yy 

5 0 tC^figSn/cmaiaSS 5 2 (^^N--y h 5 4 *^ -e-:fi-?' 
ix«^$n.Tv^s. C:il/b>'N--y h' 1 3, 14{4, r'jy 

Mi!isia«?i 2<7)nmzm^^tittw^ im^r^) ^ 
i^Lx^<r>r^)yvmwL \ 2<r>9m±.i<zmm.^titz^m 

tio. ^vmmniiw^^tinhimt^x'^x^^h, t 

ti. #^-/r40. SOtir^X^-yr^ttiWtciOf* 
±^iiX\,^hi}K ^i^i- yy4 0l,zi^i1-ti^Vziym 

U4i±<Dh-hxy'U'yyt>^^m^tifz^mi. Mft 
<o^*6fcr •y^m±^<r>ff\-mzmm^Kti^t 

[0056] *^BJc7)#||St?B®tC*5V^T{4. i^U 3y 

micowmi>zwmmj^i:m^L. c:oj:d^^ft:^>y 

i i: iZi -5T^'?-y ^-xl^IfertJttSSI^O 

l?fe*t>#'<'5:S. iOSfetci:0#^'yr<^)ia«*i±#-r 

J: oiz. i-v^ ymm.4 1 <OjtM±(cm« 

lllSg4 2 2:Jgfi!tL, t> 3-*0®±tb-hX7V>yr 
4 3 2:JI«L:t^f*:^«yT4 0$:, i^U3>'*B?51 

MSHtrnmniss 52,53 tm^^tifz^m^ii^^ ■/ r 5 

SII&2:S6*J:<^A->y^— i^'l 6' (TJ^f-gPtftaj-T S CI t 
«!oT. 5g-?c0^tCj:S4HN?«c^ yr<0 

ztifix'^^, u-^x. ^trnmizxtiit. 

[0057] OT. *ll««io^«s^g(7)igjt:^ 
^SiHJ-r-S . it*, ji^iOL s I S^jiXiglc: J; 0 . i^U 
3 y^4 1 cO-*<^Bd±(C^III»4 2 i&J^figt-S . 

-e tr . ^ c7) V- u 3 :^aiR4 1 (D^mm 2 -/j^m^^ 

tLtzmC0mm±t>Z. ^:K*»^>^St-hX7°L--yr4 3 

i^mr^, za)J:olztx. ^^i¥^ yr4 0i)-mk 

ioo5 8'm^i^i--yr5 0(r>$m:mii. mimm 
mmcoi^v 3ymL<7)mm±izmmm^^^-rh¥^i^ 

t tz . 'y r 4 0 it^^^ft!^ 7^50 c^^^-n' 

>y h'll±<7)Jff!:^^r^^^-y J: i-ffilgf* 
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[0059] <^mm>±Mi^msmm^zi3\,^x^m^ 
^rii-^N-y^-i^'i 1 nx^mm^^fzmmt ltv^i, 

m'^titzi.cDX'h-yXhB:^^. m3mmmm\,zii\^x 

^-/y5 0ijmmmm^titii>cr>xh'oxhx\>^o 
[0060]*^. m2mmmmTii. -^oa ymm.7 
I, 7 3(7)^ {wm^mmm.^tix^^^j:\>m) tc^ 

mim±<^mm^n-yx\>^ti><. ^ituzmi^-r. m<r>-& 
mimmizmm-thz tizxK)i^ozi ymmm±coi^m 
^^T-^TtJ:v^L. mmmmi:m\'^xmmLxi>j:\.\ 
[006 1] tfz. m3mmmmi>zn\>^xii. t.-hx 

riyy^bLXO. 3—0. 5mml?<0fli«S:iac^TV^ 

ztuzmi^-r. ^yyx^y$yh\Amti'yy 

Xri^«-^^*»^=5rS^5:fflv->-Ct J:v>, t^fz. fc-h 

x\^hiiK y'^x^-y^m±wzx K>^^'yy-'Jp^mz 
-^<7)i^ti^/ ^ ■/ ^- '^^'[■mzmiii^tifz t cox'h -oxh 
^iMJSffiiOckotc. ^cr>i!^m±.i>zimmmifim^^ixtz 

2i^(0i^Va ymU^M *)'^iy^tlX^^h cOX'h -> X 

[0 0 6 2] ^to\.z. imrmmmti^iiiz. y^x^ 
•y^m±mziihmst(Dmmt. h^yxyr't-fi^ 
H, mw^m, ryi>'~y <)v<r)\.^-nxMzxi>i,<7)x 

BGAJ^ ydr-i^h LX\-^ht^. zfuzm^-fmcoyy 

Xi--yi!^^'^-yy-'JX'h^XijX^^L. ^:7S>/^'>'^°■y 
y'-z^mX$>':>Xi>i\i\ 

[ 0 0 6 3 ] s i^iz. iMi^mtmmx'it. i^v^ym 
mL^m\'^t:^ii^SX$>^Xi>X\>^zbii^fS^Xh 



[0064] 

eoxo ^j:¥^mi^mm^mmiz. Lin^i^^^zmtth z 
[HI] 3|s:%Bj<^)ii 1 mmm^zii 



[02] ^wmm 1 mmm\iZSi h^a^wizm 

V ^ t^tih^mw^ -y ycommmm 

[US] mico^i^^yy2 0i:A'7)-J}\tfif3^i^^tz 
¥fflll(a) , i5XX/^i^^-yy3 0m:^>^M.fc'f-m 

n 

[114] mi(0^i^^-yy'3 0^^mi^'}-yy20 

[115] :^^m(r>mimmmizx^¥^i^wt(m 
me] :^^m<7)m2mtmmizxh^wmmi,zm 
[ H 7 ] ^^Hjiom 2iysj^sitc i h¥^imm<m 

[ us ] *5&HB<7)m 3ll5fi»®lc i S^f^s^M^Oifg 



[09] vtmmco^immcommm 

11. 11' J^yir^i? 

12 ri;>'Miiisafl« 

13, 14, 24, 25. 34—37. 45. 54, 5 
6. 5 7, 6 5 >'N°>y K 

1 5 ^H.-K-;U 

16, 16' r9X^v:J'Sih*f 

20, 30, 40. 50, 70 i|^#:^yr 

21, 31, 41. 51. 61. 71, 73 i^O^iy 

mi 

22, 23, 32, 33, 42, 52, 53. 62. 6 

3. 72, 74 mmmm 

2 8. 38. 5 8 ±mism 

29. 39. 49. 59 ^E^n'^T 



[112] 



[03] 




( a ) 



24 



□ ns( □ 

□ mn □ 

□ □ 



-22 



( b } 



25 



-21 



□ wan □ 

□ □ 

□ □□□□ 
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[HI] 



[071 




[114] 



1 



^711) 



7\Q 

>7Z 



i 



•7fb 



(d) 




( a ) 



32^ 



□ □□□□□no kr36 

□ □ □ □ □ □cr' 



nnp \ 



□ □□ fiS 

□ □ □ □ □ □□ 
annnnaann 



-31 



^35 



^34 



( b ) 



□□□□□□a 

□ □ 

□ @«i a 

o □ 
o □ 
□□□□□□□ 



-31 
37 
33 



[06] 



70-s^ 





13 15 59 



